塩化マグネシウム水溶液と塩化カルシウム水溶液の熱力学的性質について.２. 標準状態での見かけのモル体積と見かけの定圧モル比熱(定圧モル熱容量) by 澁江, 靖弘
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 (MPa)*,** (°C)** (mol kg−1)** 
Call et al. (2000) 0.35 5–95 0.00837–0.99851 
Chen et al. (1977) 9.99–100.12(9.99–50.1) 0–50 0.00876–0.3150 
Chen et al. (1980) 0.1 0–35 0.00469–1.47531 
Connaughton and Millero (1987) 0.1 5–95 1.01359–1.04656 
Connaughton et al. (1986) 0.1 35–85 0.34589–4.60784(0.34589–3.98681) 
Dunn (1966)
#
 0.1 25 0.000976–0.70327*** 
Ellis (1967) 2.0265 50–200 0.10000–1.00000 
Gates and Wood (1985) 0.1013–40.64 25 0.03120–2.95200 
Isono (1984) 0.1 15–55 0.05000–5.00000(0.05000–4.00000) 
Kaminsky (1957)
#
 0.1 15–42.5 0.00250–0.16073
##
 
Kumar (1989) 0.1 25 0.16670–1.50000 
Lo Surdo et al. (1982) 0.1 5–45 0.00967–5.42639(0.00967–4.00975) 
Miller et al. (1984) 0.1 25 0.30313–5.5667(0.30313–3.6128) 
Millero and Knox (1973) 0.1 0–50 0.003191–1.01840
###
 
Millero et al. (1977) 0.1 25 0.048375–0.971316 
Millero et al. (1985) 0.1 25 0.32992–1.00037 
Obšil et al. (1997) 10.13–30.58 96.21–354.00 
(96.21–243.89) 
0.005054–3.04450 
Pepinov et al. (1992) 2–30 25–300(25–250) 0.55280–1.85350
####
 
Perron et al. (1974) 0.1 25 0.00386–0.34096 
Perron et a. (1981) 0.1 25 0.13680–5.02800(0.13680–3.60800) 
Phang and Stokes (1980) 0.1 25 0.025384–5.67400 
Romankiw and Chou (1983) 0.1 25–45 0.54000–3.31000 
Rutskov (1948) 0.1 25–75 0.05551–6.16760(0.05551–0.13877) 
Saluja and LeBlanc (1987) 0.6 24.04–98.67 0.10844–0.52775 
Saluja et al. (1995) 0.6 23.90–98.67 0.44220–5.18850(0.44220–3.58060) 
Shedlovsky and Brown (1934)
#
 0.1 25 0.038520–0.229969 
*  !"#$%&'()*+,-. 0.101325 MPa/012) 0.1 MPa/30'4 
** 567280'9:);<=2>?0'9:.84 
*** @ABCD)1E%FCDGH/IBCD%JKL0'4  
 
# 
 /IBCDM%JABCDM.KL0'4 
 
##

35 N10.09945 mol kg−1OPQ)RS%&'4 
 
###

50 N10.016475 mol kg−1OPQ)E%FCDGH%JTKL0U. 0.989347 g cm−3/VW'4 
 
####

30 MPa150 N11.1670 mol kg−1OPQ)RS%&'4 
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 (MPa)*,** (°C)** (mol kg−1)** 
Alekhin et al. (1980) 
 
0.101–103.097
(0.101) 
25 0.10440–4.38720(0.10440–3.10220)
Brandani et al. (1985) 0.1 20–50 0.33160–8.4310(0.33160–3.41300) 
Dunn (1966)
#
 0.1 25 0.000916–0.79115*** 
Dunn (1968)
#
 0.1 0.05–65 0.001104–1.00305*** 
Ellis (1967) 2.0265 50–200 0.05000–1.00000 
Gates and Wood (1985) 0.1013–40.71 25 0.05050–4.98000(0.05050–3.01700)
Gates and Wood (1989) 0.101–40.71 49.9–324.3(49.9–176.6) 0.01510–6.42440(0.04970–3.19700)
Gonçalves and Kestin (1979) 0.1 20–50 0.26600–5.09900(0.26600–3.71000)
Isono (1984) 0.1 15–55 0.05000–6.00000(0.05000–4.00000)
Kumar (1986a) 2.027 50–200 0.50390–6.43890(0.50390–4.00150)
Kumar (1986b) 0.1 25 0.16670–1.50000 
Kumar and Atkinson (1983) 0.1 5–35 0.33330–7.44880(0.33330–3.99980)
Kumar et al. (1982) 0.1 25 0.03340–7.40000(0.03340–4.00000)
Millero et al. (1977) 0.1 25 0.01006–0.98390 
Nomura et al. (1985) 0.1 25 0.025097–0.22679 
Nowicka et al. (1988) 0.1 20–30 0.05000 
Oakes et al. (1990) 0.1 25.004–35.004 0.09400–6.41240(0.09400–3.72210)
Oakes et al. (1995) 7.03–41.7 24.89–249.80 0.24160–6.15000(0.24160–3.84040)
Perman and Urry (1930)
##
 0.1 30–80 0.38470–8.92100(0.38470–4.03100)
Perron et al. (1974) 0.1 25 0.01256–0.32800 
Perron et al. (1981) 0.1 25 0.05001–6.46440(0.05001–3.92350)
Pesce (1932) 0.1 25 1.28655–6.72000(1.28655–3.75870)
Safarov et al. (2005) 
 
0.1–59.99 
(0.1–49.84) 
25–125 0.18388–6.00687(0.18388–3.00344)
Saluja and LeBlanc (1987) 0.6 24.04–98.81 0.02976–0.98452 
Saluja et al. (1995) 0.6 23.90–98.67 1.45850–5.54070(1.45850–3.56910)
Shedlovsky and Brown (1934)
#
 0.1 25 0.039914–0.127999 
Tashima and Arai (1981) 0.1 20–70 0.09800–5.98800(0.09800–3.99900)
Tsay et al. (1989)
###
 
 
9.919–78.655 
(9.919–49.197)
49.99–300.72(49.99–248.86) 0.02180–0.18680 
Vasilev et al. (1973) 0.1 25 0.51770–5.68030(0.51770–3.78990)
Wahab and Mahiuddin (2001)
####
 0.1 22.75–50.50 0.00400–7.15100(0.19870–3.87200)
Wimby and Berntsson (1994) 0.1 18.40–90.12 0.98700–9.49900(0.98700–3.82100)
*  !"#$%&'()*+,- 0.101325 MPa./01( 0.1 MPa.2/&3 
** 45617/&89(:;<1=>/&89-73 
*** ?
@AB(0C$DBEF.GAB$HIJ/&3  
#
 .GABK$H@ABK-IJ/&3 
##

Perman and Urry (1930) LM1 50 N01.806 mol kg−1
# 1.3336.OPHQRS#0TU1

VA.EF$HIJ1W 1.1336XY&3 
###

Tsay et al. (1989) LM10# 9.919 MPa1# 50.11 N075.13 N095.07 N0135.12 N0174.62 N0
208.39 N'# 0.1868 mol kg−1
.# 19.739 MPa1# 248.86 N'# 0.1142 mol 
kg
−1
Z"LM([\]^._`a1(S1IJbQ$%&3 
####

Wahab and Mahiuddin (2001) LM1# 0.004 mol kg−1cdZ"K([\]^._`a1($%
&1IJbQ$%&3 
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 
(MPa)*
,
** 
(°C)**  !"#$%(mol kg−1)*** 	 
 
(cm
3
 mol
−1
) 
0.1 0 0.00978–0.97410
C1980
,0.008790–1.01840
MK
 10.601 
9.99 0 0.03505–0.31500
C1977
 9.661 
19.98 0 0.03505–0.31500
C1977
 11.096 
30.02 0 0.03505–0.31500
C1977
 12.286 
40.10 0 0.03505–0.31500
C1977
 14.298 
50.11 0 0.03505–0.31500
C1977
 15.182 
0.1 5 0.00978–0.63404
C1980
,1.03071–1.03166
CM
,0.04598–3.80722
L
 11.891 
0.35 5 0.01646–0.99851
C2000
 11.374 
0.1 15 
0.00978–0.97410
C1980
,0.05000–4.00000
I
,0.00500–0.16070
K1957 
0.04598–3.78826
L
 13.097 
0.35 15 0.01646–0.99851
C2000
 12.425 
0.1 20 0.05000–4.0000
I
,0.00501–0.16073
K1957
 13.574 
0.6 
23.97 
(23.90–24.04) 0.44220–3.58060
S1995
, 0.10844–0.52775
SL
 14.018 
0.1 25 
0.00978–1.47531
C1980
,0.00098–0.70327
D1966
,0.03120–2.95200
GW1985
0.05000–4.0000
I
,0.00501–0.16071
K1957
,0.33330–1.50000
K1989 
0.04598–3.77083
L
,0.30313–3.50160
M1984
,0.04838–0.97312
M1977 
0.32992–1.00037
M1985
,0.00386–0.34096
P1974
,0.13680–3.44500
P1981 
0.02538–3.60800
PS
,0.54000–3.31000
RC
,0.05551–0.13877
R1948 
0.03852–0.22997
SB
 13.897 
0.35 25 0.01646–0.99851
C2000
 13.031 
9.995 
(9.99–10.00) 25 0.03505–0.31500
C1977
,0.55280–1.85350
P1992
 14.185 
10.41 
(10.38–10.40) 25 0.03120–2.95200
GW1985
 14.869 
17.2 
(17.13–17.27) 25 0.03120–2.95200
GW1985
 15.705 
19.99 
(19.98–20.00) 25 0.03505–0.31500
C1977
,0.55280–1.85350
P1992
 14.791 
30.01 
(30.00–30.02) 25 0.03505–0.31500
C1977
,0.55280–1.85350
P1992
 15.883 
31.25 
(31.13–31.40) 25 0.03120–0.99170
GW1985
 17.023 
40.082 
(39.95–40.16) 25 0.03505–0.31500
C1977
,0.48930–0.99170
GW1985
 15.896 
40.52 
(40.40–40.64) 25 0.03120–2.95200
GW1985
 17.904 
0.1 30 0.05000–4.00000
I
,0.00500–0.16072
K1957
,0.54000–3.31000
RC
 14.344 
0.1 35 
0.04851–3.83721
C1986
,0.05000–4.00000
I
,0.00501–0.16072
K1957 
0.04598–3.30057
L
,0.54000–3.31000
RC
 13.976 
0.35 35 0.01646–0.99851
C2000
 13.609 
0.1 40 0.54000–3.31000
RC
 13.042 
0.1 42.5 0.00501–0.16073
K1957
 15.000 
0.1 45 
0.41132–3.92789
C1986
,0.05000–4.00000
I
,0.04110–3.22925
L 
0.54000–3.31000
RC
 13.356 
0.35 45 0.01646–0.99851
C2000
 13.354 
0.6 
48.79 
(48.75–48.82) 0.44220–3.58060
S1995
, 0.10844–0.52775
SL
 13.119 
0.1 50 0.00319–0.99421
MK
,0.05551–0.13877
R1948
 13.041 
2.0100 
(2.00–2.0265) 50 0.10000–1.00000
E
,0.55280–1.85350
P1992
 13.932 
10.00 
(9.99–10.00) 50 0.07937–0.31500
C1977
,0.55280–1.85350
P1992
 13.647 
19.99 
(19.98–20.00) 50 0.07937–0.31500
C1977
,0.55280–1.85350
P1992
 14.370 
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(MPa)*,** (°C)**  !"#$%(mol kg−1)*** 	 
 
(cm
3
 mol
−1
) 
30.0133 
(30.02–30.00) 50 0.07937–0.31500
C1977
,0.55280–1.85350
P1992
 15.534 
40.10 50 0.07937–0.31500
C1977
 14.212 
50.11 50 0.07937–0.31500
C1977
 15.015 
0.1 55 
0.34589–3.76023
C1986
,1.03071–1.03166
CM
0.05000–4.00000
I
 12.391 
0.35 55 0.01646–0.99851
C2000
 13.076 
0.1 65 0.41692–3.62160
C1986
 10.747 
0.35 65 0.01646–0.99851
C2000
 12.328 
0.6 73.76(73.75–73.77) 0.44220–3.58060
S1995
, 0.10844–0.52775
SL
 10.246 
0.1 75 0.42020–3.98681
C1986
,0.05551–0.13877
R1948
 10.193 
0.35 75 0.01646–0.99851
C2000
 11.080 
2.0265 75 0.10000–1.00000
E
 12.035 
0.1 85 0.34800–3.49919
C1986
 7.321 
0.35 85 0.01646–0.99851
C2000
 9.025 
0.1 95 0.43868–3.77898
C1986
,1.02723–1.04656
CM
 5.062 
0.35 95 0.01646–0.99851
C2000
 6.816 
10.304(10.17–10.57) 96.214(96.21–96.23) 0.03125–3.04450
O
 6.788 
30.303(30.18–30.51) 96.224(96.22–96.23) 0.01518–3.04550
O
 9.945 
0.6 98.67 0.44220–3.58060
S1995
, 0.10844–0.52775
SL
 5.543 
2.01(2.00–2.0265) 100 0.10000–1.00000
E
,0.55280–1.85350
P1992
 7.457 
2.0265 125 0.10000–1.00000
E
 0.633 
2.01(2.00–2.0265) 150 0.10000–1.00000
E
,0.55280–1.85350
P1992
 −9.192 
2.0265 175 0.10000–1.00000
E
 −21.199 
10.15(10.13–10.17) 176.89 0.06241–3.04450
O
 −21.146 
30.55(30.53–30.58) 176.92(176.91–176.91) 0.01518–3.04450
O
 −14.228 
2.01(2.00–2.0265) 200 0.10000–1.00000
E
,0.55280–1.85350
P1992
 −44.593 
30.26(30.23–30.29) 243.87 0.06241–1.15310
O
 −64.361 
10.30(10.29–10.31) 243.89 0.03125–1.15310
O
 −85.458 
* )*+,-./012345 0.101325 MPa 62	57869:9;64
	5<=>-?@A
B34C 0.1 MPaBD"62EF9: 
** GHI-J69K
13$%3LMN-OP69$%5JA:K
135GHI-$%
"62J69Q01234RSTUVD5K
13D"62WX69: 
*** #$%YZ-J69[\CWX69 !-K
:[\]^3_`a-K
: 
C2000, Call et al. (2000); C1977, Chen et al. (1977); C1980, Chen et al. (1980); CM, Connaughton and Millero (1987); 
C1986, Connaughton et al. (1986); D1966, Dunn (1966); E, Ellis (1967); GW1985, Gates and Wood (1985); I, Isono 
(1984); K1957, Kaminsky (1957); K1989, Kumar (1989); L, Lo Surdo et al. (1982); M1984, Miller et al. (1984); MK, 
Millero and Knox (1973); M1977, Millero et al. (1977); M1985, Millero et al. (1985); O, Obšil et al. (1977); P1992, 
Pepinov et al. (1992); P1974, Perron et al. (1974); P1981, Perron et al. (1981); PS, Phang and Stokes (1980); RC, 
Romankiw and Chou (1983); R1948, Rutskov (1948); SL, Saluja amd LeBlanc (1987); S1995, Saluja et al. (1995); SB, 
Shedlovsky and Brown (1934)  
?????????????????????????????????? ?? ????????????????????????? ?????????

???? ????????????????????????
 
(MPa)*
,
** 
(°C)**  !"#(mol kg−1)*** 	 
 
(cm
3
 mol
−1
) 
0.1 0.05 0.00120–0.67810
D1968
 13.045 
0.1 5.00 0.00118–0.67220
D1968
,0.33330–3.99980
KA
 14.558 
0.1 15.00 0.00119–0.68917
D1968
,0.05000–4.00000
I
,0.33330–3.45920
KA
 16.597 
0.1 20.00 
0.33160–3.41300
B
,0.26600–3.71000
GK
,0.05000–4.00000
I
 
0.05000
NOW
, 0.09800–3.99900
TA
 17.697 
0.6 
24.00 
(23.90–24.04) 0.02976–0.88035
SL
, 1.45850–3.56910
S1995
 19.112 
41.7 
24.90 
(24.89–24.90) 0.24170–3.83190
O1995
 20.565 
0.1 
25.004 
(24.940–25.061) 
0.10440–3.10220
A
,0.00092–0.79115
D1966
,0.05050–3.01700
GW1985 
0.26600–3.71000
GK
,0.05000–4.00000
I
,0.03340–4.00000
K1982
 
0.16670–1.50000
K1986b
,0.01006–0.98390
M
,0.02510–0.22679
NOM
 
0.05000
NOW
,0.14350–3.72210
O1990
,0.01256–0.32800
P1974
 
0.05001–3.92350
P1981
,1.28655–3.75870
P1932
,0.18388–3.00344
S2005
 
0.03991–0.12800
SB
,0.09800–3.99900
TA
,0.51770–3.78990
V1973
 
0.70850
WM
,0.98700–3.82100
WB
 17.463 
7.29 
(7.26–7.34) 
24.956 
(24.94–24.96) 0.24220–3.84040
O1995
 17.849 
10.38 25.00 0.05050–3.01700
GW1985
 18.386 
17.13 25.00 0.05050–3.01700
GW1985
 19.022 
31.22 
(31.12–31.30) 25.00 0.05050–3.0170
GW1985
,1.59005
S2005
 20.337 
40.49 
(40.30–40.64) 25.00 0.05050–3.0170
GW1985
,3.00344
S2005
 20.868 
54.038 25 0.10140–3.10220
A
 20.025 
0.1 
29.992 
(29.65–30.22) 
0.33160–3.41300
B
,0.26600–3.70400
GK
 
0.05000–4.00000
I
,0.05000
NOW
 
0.38470–3.92600
PU
,0.09800–3.99900
TA
, 0.98700–3.82100
WB
 18.187 
0.1 
34.999 
(34.990–35.003) 
0.00113–0.79117
D1968
,0.05000–4.00000
I
, 
0.33330–3.99900
KA
,0.09400–3.66850
O1990
 18.088 
0.1 
35.44 
(35.30–35.55) 0.19870–3.87200
WM
 18.593 
0.1 
39.44 
(39.06–39.81) 0.19870–0.70850
WM
,2.17600–3.82100
WB
 17.876 
0.1 
40.00 
(39.67–40.39) 
0.26600–3.70400
GK
,0.38470–3.92600
PU
,0.09800–3.99900
TA
 
0.70850–3.28100
WM
,0.98700–3.82100
WB
 19.628 
0.1 
41.321 
(40.75–42.15) 0.19870–3.87200
WM
 18.309 
0.1 
43.50 
(42.70–44.35) 0.51270–3.87200
WM
 18.310 
0.1 
45.013 
(44.65–45.30) 0.00111–0.74408
D1968
,0.05000–4.00000
I
,0.19870–2.08400
WM
 17.723 
0.1 
46.838 
(45.75–47.75) 0.51270–3.87200
WM
 17.577 
0.1 
49.22 
(48.10–49.77) 0.19870–3.87200
WM
,2.17600–3.82100
WB
 16.195 
0.6 
48.77 
(48.75–48.82) 0.02976–0.88035
SL
,1.45850–3.56910
S1995
 19.258 
37.47 
(37.44–37.54) 49.90 0.04970–3.19700
GW1989
 21.448 
0.1 
50.002 
(49.93–50.10) 
0.33160–3.41300
B
,0.04970–3.19700
GW1989
,0.26600–3.7040
GK
 
0.98180–3.92600
PU
, 0.18388–3.00344
S2005
,0.25100–3.99900
TA 
2.67600
WM
,0.98700–3.82100
WB
 18.035 
9.98 
(9.89–10.15) 
50.03 
(49.99–50.11) 0.18388–1.59005
S2005
,0.02180–0.11420
T
 17.220 
2.027 
(2.0265–2.027) 50 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 15.652 
? ? ? ?

???? ????????????????????????
( )
 
(MPa)*
,
** 
(°C)**  !"#(mol kg−1)*** 	 
 
(cm
3
 mol
−1
) 
20.012 
(19.739–20.240) 
50.02 
(50.00–50.13) 
0.04970–3.19700
GW1989
,1.59005–3.00344
S2005
 
0.02180–0.18680
T
 19.752 
40.73 
(40.60–40.98) 
50.03 
(50.00–50.04) 0.24160–3.83170
O1995
,0.47423
S2005
 20.653 
7.06 
(7.03–7.12) 
50.03 
(50.03–50.04) 0.24210–3.84020
O1995
 18.089 
0.1 55 0.00121–0.76316
D1968
,0.05000–4.00000
I
 17.315 
0.1 59.975(59.67–60.00) 0.77890–3.92600
PU
,0.09800–3.99900
TA
,0.98700–3.82100
WB
 19.152 
0.1 65 0.00110–0.22262
D1968
 16.619 
0.1 
69.999 
(69.92–70.06) 0.38470–3.92600
PU
,0.09800–3.99900
TA
,3.82100
WB
 14.858 
0.6 73.75 1.45850–3.56910
S1995
 14.804 
0.1 75 0.18388–3.00344
S2005
 15.122 
0.6 75 0.04975–0.98452
SL
 18.990 
2.027 
(2.0265–2.027) 75 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 14.593 
9.931 
(9.78–10.12) 
75.04 
(75.00–75.13) 0.18388–3.00344
S2005
,0.02180–0.11420
T
 12.798 
49.205 
(49.197–49.230) 
75.07 
(75.00–75.14) 0.18388
S2005
,0.02180–0.18680
T
 20.874 
1.00 76.01 0.04970–3.19700
GW1989
 16.104 
20.31 76.01 0.04970–3.19700
GW1989
 17.297 
39.78 
(39.68–39.82) 76.01 0.04970–3.19700
GW1989
 18.939 
0.1 80 0.38470–3.92600
PU
 15.066 
0.6 
98.70 
(98.67–98.81) 0.02976–0.88035
SL
,1.45850–3.56910
S1995
 13.722 
7.17 
(7.10–7.22) 99.56 0.24210–3.84020
O1995
 11.375 
40.975 
(40.80–41.10) 
99.56 
(99.55–99.56) 0.24160–2.78270
O1995
 15.949 
0.1 100 0.18380–3.00344
S2005
 10.782 
2.027 
(2.0265–2.027) 100 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 11.332 
0.23201 125 0.18388–3.00344
S2005
 2.861 
2.027 
(2.0265–2.027) 125 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 3.761 
1.69 126.7 0.04970–3.19700
GW1989
 7.183 
20.36 
(20.31–20.44) 126.7 0.04970–3.19700
GW1985
 8.051 
40.51 
(40.30–40.71) 126.7 0.04970−3.19700
GW1989
 10.648 
7.20 
(7.10–7.37) 
149.83 
(149.82–149.83) 0.24200–3.84020
O1995
 1.610 
41.38 
(41.30–41.50) 149.83 0.24160–3.83170
O1995
 2.090 
2.027 
(2.0265–2.027) 150 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 −3.945 
2.027 
(2.0265–2.027 175 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 −15.880 
20.38 
(20.31−20.44) 176.6 0.04970–3.19700
GW1989
 −10.892 
71.90 
(71.50−72.30) 199.79 0.48630−3.84020
O1995
 −38.728 
41.05 
(40.90−41.30) 
199.80 
(199.79−199.80) 0.48630–3.83170
O1995
 −24.171 
????????	
?????? ?
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?????????? ???? 
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?????? ????????????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?????????? ???????????????
???????????????????????? ?
??? ??????????????????????
????
????????????????????????
????????? ????????????????
?????????????????????????
?? ????????????????????
?????
??????????????????? ?????
?????????????????????????
?????? ????? ??????????????
?????????????
????? ??? ??????????? 
???? ??? ??????????? ???
?? ?????????????
???????????????????????????????? ???
???????????????????? ??? ????
????????????????????????
???????? ????? ???
??????????? 	??????????? 
?????????? ?????????????????
?????????????????????
?????????????????????? ??? ??
??????????????????????????
??????????????????????????
 ?????????? ?????????  ?
???? ?????????????????????
?????????????????????????
??????????????????????? ???? ??
????????????????????????? ?
??????????????????????????
?????????????????????????
????????????????????????
????
????????????????????????
?????????????????????????
???????????????????? ??????
???????????????? 	???????
?????????????????????? ??
??????? ??? ??????????????
?????????????????????????
?????????????????????????
???? ??????????????????????
	??????? ??????????????????
???? ????????? ???????????
???????????? ??????????????
?????????????????????????????????? ?? ????????????????????????? ?????????

???? ????????????????????????
( )
 
(MPa)*
,
** 
(°C)**  !"#(mol kg−1)*** 	 
 
(cm
3
 mol
−1
) 
2.027 
(2.0265−2.027) 200 0.05000–1.00000
E
,0.50390–3.51560
K1986a
 −37.818 
7.140 
(7.12−7.16) 
249.77 
(249.76−249.79) 0.24210–3.84020
O1995
 −104.325 
40.6556 
(40.50−40.80) 
249.79 
(249.78−249.80) 0.24160−3.83170
O1995
 −64.411 
* %&'()*+,-./01 0.101325 MPa 2.	1342565720
	189:);<=
>/0? 0.1 MPa>@ 2.AB56 
** CDE)F25G
-/"#/HIJ)KL25"#1F=6G
-/1CDE)"#
 2.F25M,-./0NOPQR@1G
-/@ 2.ST256 
*** !"#UV)F25WX?ST25)G
6WXYZ/[\])G
6 
A, Alekhin et al. (1980); B, Brandani et al. (1985); D1966, Dunn (1966); D1968, Dunn (1968); E, Ellis (1967); GW1985, 
Gates and Wood (1985); GW1989, Gates and Wood (1989); GK, Gonçalves and Kestin (1979); I, Isono (1984); K1986a, 
Kumar (1986a); K1986b, Kumar (1986b); KA, Kumar and Atkinson (1983); K1982, Kumar et al. (1982); M, Millero et al. 
(1977); NOM, Nomura et al. (1985); NOW, Nowicka et al. (1988); O1990, Oakes et al. (1990); O1995, Oakes et al. (1995); 
PU, Perman and Urry (1930); P1974, Perron et al. (1974); P1981, Perron et al. (1981); P1932, Pesce (1932); S2005, Safarov 
et al. (2005); SL, Saluja and LeBlanc (1987); S1995, Saluja et al. (1995); SB, Shedlovsky and Brown (1934); TA, Tashima 
and Arai (1981); T, Tsay et al. (1989); V, Vasilev et al. (1973); WM, Wahab and Mahiuddin (2001); WB, Wimby and 
Berntsson (1994) 
? ? ? ?

?? ???????????????????????????
 
(MPa)* 
 
(°C) 
 !"#$%(mol kg−1)** 	 
(J K
−1
 mol
−1
) 
0.35 5 0.01646–0.99851
C
 −352.40 
0.35 10 0.01646–0.99851
C
 −324.72 
0.35 15 0.01646–0.99851
C
 −302.38 
0.35 20 0.01646–0.99851
C
 −285.30 
0.1 25 
0.19760–3.84270
F
,0.01332–0.34096
P1974
,0.13680–3.44500
P1981
 
0.46360–3.50810
V
 −281.79 
0.35 25 0.01646–0.99851
C
 −272.20 
0.6 25 0.10844–0.52775
SL
,0.44220–3.58060
S1995
 −293.55 
0.35 30 0.01646–0.99851
C
 −263.12 
0.35 35 0.01646–0.99851
C
 −256.51 
0.35 40 0.01646–0.99851
C
 −251.74 
0.35 45 0.01646–0.99851
C
 −249.40 
0.35 50 0.01646–0.99851
C
 −248.65 
0.6 50 0.10844–0.52775
SL
,0.44220–3.58060
S1995
 −262.71 
0.35 55 0.01646–0.99851
C
 −248.97 
0.35 60 0.01646–0.99851
C
 −250.57 
0.35 65 0.01646–0.99851
C
 −252.98 
0.35 70 0.01646–0.99851
C
 −256.84 
0.35 75 0.01646–0.99851
C
 −261.62 
0.6 75 0.10844–0.52775
SL
,0.44220–3.58060
S1995
 −263.36 
2.33 75.92 0.03110–2.26160
W
 −269.29 
4.96 75.95 0.03110–2.26160
W
 −263.89 
17.70 75.96 0.03110–2.26160
W
 −231.59 
10.10 75.97 0.03110–2.26160
W
 −253.36 
&'()* 80 0.38200–0.94900EW,0.21920–0.89810LB −282.98 
0.35 80 0.01646–0.99851
C
 −267.06 
0.35 85 0.01646–0.99851
C
 −273.42 
0.35 90 0.01646–0.99851
C
 −280.55 
0.35 95 0.01646–0.99851
C
 −288.37 
&'()* 100 0.71400–0.94900EW,0.43720–0.89810LB −332.15 
0.35 100 0.01646–0.99851
C
 −297.37 
0.6 100 0.10844–0.52775
SL
,0.44220–3.58060
S1995
 −329.70 
0.35 105 0.01646–0.99851
C
 −307.16 
0.35 110 0.01646–0.99851
C
 −317.62 
0.35 115 0.01646–0.99851
C
 −328.41 
&'()* 120 0.38200–0.94900EW,0.21920–0.89810LB −375.36 
0.35 120 0.01646–0.99851
C
 −340.06 
10.10 125.22 0.03110–2.26160
W
 −331.03 
4.96 125.38 0.03110–2.26160
W
 −361.18 
2.33 125.39 0.03110–2.26160
W
 −367.14 
17.9 125.64 0.03110–2.26160
W
 −291.71 
&'()* 140 0.21920–0.89810LB −437.46 
&'()* 160 0.21920–0.89810LB −463.57 
&'()* 180 0.21920–0.89810LB −543.42 
4.96 225.57 0.03110–2.26160
W
 −886.83 
17.2 225.66 0.03110–2.26160
W
 −723.65 
10.1 225.70 0.03110–2.26160
W
 −831.37 
* +*,-./0123456 0.101325 MPa73	6897:;:<75
	6=>?.@AB
C45D 0.1 MPaCE"73FG:; 
** #$%HI.J7:KLDMN7: !.O
;KLPQ4RST.O
; 
C, Call et al. (2000); EW, Eigen and Wicke (1951); F, Fedyainov et al. (1970); LB, Likke and Bromley (1973); P1974, 
Perron et al. (1974); P1981, Perron et al. (1981); SL, Saluja and LeBlanc (1987); S1995, Saluja et al. (1995); V, Vasilev et al. 
(1973); W, White (1988) 
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(MPa)* 
(°C)**  !"#(mol kg−1)*** 	 
(J K
−1
 mol
−1
) 
0.1 20 0.01730–1.11000
RD
 −299.97 
0.1 22.5 0.01730–1.11000
RD
 −295.37 
0.1 25 0.25000–4.00000
G
 −280.16 
0.6 25 0.09940–0.88035
SL
,1.45850–3.56910
S1995
 −301.27 
17.2 33.06 0.05070–3.02840
W
 −243.86 
0.6 50 0.09940–0.88035
SL
,1.45850–3.56910
S1995
 −255.64 
17.27 51.24 0.05070–3.02840
W
 −241.64 
0.6 75 0.05108–0.98452
SL
,1.45850–3.56910
S1995
 −221.99 
17.75 76.83(76.71–76.91) 0.05070–3.02840
W
 −251.14 
0.6 100 0.09940–0.88035
SL
,1.45850–3.56910
S1995
 −310.72 
17.62 127.84 0.05070–2.00400
W
 −291.30 
17.82 130.80 0.05070–3.02840
W
 −344.82 
17.69 178.03 0.05070–3.02840
W
 −442.22 
17.41 227.77 0.05070–3.02840
W
 −725.84 
* $%&'()*+,-./0 0.101325 MPa1-	023145461/
	0789(:;<
=./> 0.1 MPa=? 1-@A45 
** BCD(E14"#.FGH(IJ14"#0E<5"#0E14K./LM?0? 1-N
O145 
*** !"#PQ(E14RS>NO14(T
5RSUV.WXY(T
5 
G, Garvin et al. (1987); RD, Richards and Dole (1929); SL, Saluja and LeBlanc (1987); S1995, Saluja et al. (1995); W, 
White et al. (1987) 
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	
 −27774 5731.5 −17.321 57.485 −4194.2 −296.30 −0.022235 1.7297 0.11811 
	 −26715 5481.3 −16.105 67.402 −5317.6 −337.12 −0.023983 2.0355 0.12356 
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